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We, Thomas Hardmak and Sons, 
Limited, of FernKill Mills, Biiry, iu ihe 
County of Lancaster, a British. Company, 
and John Eord, of tlie same address, a 
Britisli Subject, do hereby declare the 
uature of this invention, and in what 
manner the same is to he performed, to he 
particularly described and ascertained an 
and by the following statement : — 

The invention relates to felts for use in 
the manufacture of paper, cardboard and 
analogous materials, where a web of pu'lp 
is transported continuously through a 
machine or a series of associated machines 
in which it is subjected to various manu- 
facturiag processes. The invention is 
more particularly concerned with the 
manufacture of an endless felt or blamket 
for supporting* the continuous web of 
paper or like pulp in its passage through, 
a papermaking machine, after removal 
fr<3m the wire-mesh conveyor upon which 
the pulp is initially deposited, to the sub- 
sequent drying and pressing' operations at 
which the excess water content of the pulp 
is removed preparatory to the calendering 
operations. It is well-known that the 
felts employed for this purpose require to 
be of especially stout formation to enable 
them to withstand the severe strains to 
which they are subjected, more particu- 
larl5" when the underside of the felt is in 
contact with the perforaterl wall .of a 
" suction roll " cylinder, where a partial 
vacuum created mechanically within the 
latter draws a certain proportion of the 
moisture from the pulp through the felt; 
in such cases, it has been found that the 
suction upon the underside of the. felt 
tends to rupture its constituent threads, 
since the edges of the said perforations 
wear the threads as the face of the fabric 
is drawn inwards by the vacuum effect, 
and the combined strain results in the 
total destruction of the felt in such a short 



period that the cost of its frequent replacc- 
meat becomes disproportionately^ high. 

It has been customary to overcome the 
aforesaid disadvantage hy employing a 
felt of great thickness and weight, made 60 
from a duplex cloth of similar texture on 
both sides. The increase in the weight of 
the felt, however, entails the use of a 
higher suction effort to remove the water 
content of the pulx), owing to the decrease 55 
in porosity of the felt, which in turn 
corresponningly increases the wear upon 
its surface and shortens its useful life. 

It has also been proposed in Specifica- 
tion No. 421,414 to provide dryer felts for 60 
paper making machines constructed of 
two or more layers or plies characterised 
by the warps in one or two of such layers 
or plies forming the hack only of the felt 
being dense and firmly woven and the 65 
warps in one or more of such layers adja- 
cent to the working surface being- rela- 
tively less dense and more openly woven 
and providing a soft resilient working 
surface. 70 

The working surface of a felt must he 
a smooth . closely compacted surface so 
as to mark the paper as littie as possible 
and, in the case of a dryer felt, to press 
the paper evenly on to the drying cylinder. 75 
For these reasons it is desirable to have 
the working surface as closely woven as 
possible. On the other hand, moisture 
must be removed from the paper througK 
the felt and the more open the weave the 80 
more porous is the felt and the better is 
this desideratum obtained. Accordingly 
tlie weave of the working surface must he 
a compromise between these opposing 
requirements as is well understood, 85 

A felt iiL accordance with the invention 
comprises two component fabrics, woven 
or stitched one above the other, one of such, 
fabrics being finely woven so as to have or 
to be capable of receiving a smooth closely 90 
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compacted surface for the reception and 
support of the pudp, whilst the other 
fabric IS adapted by bein^ woven with an 
- open texture and from relatively stouter 
5 materials, to withstand the strains to 
which the felt is subjected in use, and to 
facilitate the passage of steam or moisture 
extracted from the pulp. 

in 4?i^^® nature of the inVention is herein- 
10 alter more particularly described with 
relerence to the accompanying- drawin<?s, 
m which are exemplified certain embodil 
ments of the invention, as applied to 

'^K^l^FZ'^'^^^^K'^^^^^' Referring to said 
16 drawings. Figs 1 are diagrammatic 
views depicting foui- alternative methods 
tZlf^f^. " ^^a^ " ?r pulp-carrying 



fabric of a composite felt. Pigs. 2 arl 
similar views showing two alternative 
20 "let hods of weaving the back " fabric, 
-cig. d IS a similar view showing a 
convenient method of interweaving the 
. face/' and back " fabrics to fo?m a 
single composite felt. Fig. 4 is a con- 
25 ventional weaving diagram of the com- 
plete felt exemplified in Figs. 5 and 6 
winch are respectively a diagrammatic 
l>lan of the felt illustrated in Fi^. 3. when 
viewed from the face " side thereof, 
30 and a similar view thereof as seen from 
the back " side. 

In Figs. 1, the reference numerals 6, 6 
etc. indicate the warp threads of the 
tace fabric, and 7, 7, etc. the weft 
35 tureads. Any convenient weave may be 
employed, although the four alternative 
arrangements shown in this figure are 
thought to be those most suitable for the 
production of a closely woven fabric 
40 which will have or, when raised or other- 
Avise dressed in the customary manner, 
will receive a smooth compacted surface, 
as best adapted for supporting the pulp 
without markings it under the suction 
45 pressure to which it will be subjected in 
the de-watering operations 

The weaves which are thought to be 
most suitable for the production of a 
back " fabric of the requisite strength 
50 are shown at Figs. 2, in which the 
numerals 8. 8, etc. represent the warp 
threads, and 9, 9, the wefts. The yams 
from whioh the " back " fabric is woven 
are of greater strength than those used for 
56 the production of the '* face " fabric and 
we prefer to employ much thicker and 
stronger yarns. The yarns for either 
fabric may be of any convenient material ; 
it is customary to employ a shorter fibred 
60 woollen yam for the face " fabric, but 
it may be found advantageous to utilise 
soine other animal, vegetable, minerad or 
artificial substance for the yams of the 
'* back " component. It will be under- 
65 stood that the open weave of the ** back 



fabric Hs provided in a felt in accordance 
\ritti the present invention, assists in the 
removal of the water content of the pulp 
witU the minimum effort and con- 
sequently with less strain upon the felt 70 
tUan in the case where the suction effect 
IS necessarily higher. 

The composite felt illustrated in Fio-s 3 
^ ^Todnced by weaving together a 
face fabric and a back fabric by 75 
means of au^ciiiary binding weft threads 
•lU, which pass alternately over two warp 
threads G and under one warp thread 8 
In some cases binding warp threads may 
be used, and in others it may be found 80 
desirable to employ both auxiliary wefts 
and warps for binding purposes. In 
otlier modified weaves contemplated bv 
tile invention, certain of the wefts or/and 
warps constituting either or both of the 86 
component fabrics may be utilised, and at 
any desired number of binding points; 
according to the requirements of the type 
ot felt being manufactured, but it will be 
understood that every felt made in accord- 90 
ance with this invention consists of two 
fabrics such that if the means securing 
tJiem tngether are removed they will fail 
apart but will remain fabrics of sub- ' 
stantiaJly unaltered character. In the 95 
weaving arrangement illustrated in the 
accompanying drawings, there are two 
tace ends or warps 6 to one back " 
end or waip 8, and four face " picks 
or welts 7 to two - back - wefts 9 and two 100 
binding wefts or picks 10. As alread? 
stated, however, any other preferred pro- 
portion of ends or picks as between the 
jRei.^'^' " back " fabric, xaay 

wjfj,?"''!^''^ *° ^ modification 
witJiin the scope of the inTention, the 
scope of the invention, the composite felt 
inay be produced by stitching together 
two independently woven fabrics respeo- 110 
tively possessing the attributes herein- 
before specified. 

We are aware that it has been proposed 
to provide a single-ply papermaker's felt 
or like woven fabric with a protective IIS 
co^^nng of floated warp threads S i? 
M eft threads, secuied to the foundation 
fabric by suitable binding threads It 
has adso been proposed to form dryer felts 
TFith a finely woven surface for the recen- 190 

««f stronger material and of more 
open texture to permit rapid evaporati^ 
of the moisture. These arran4mente 
however, di£Eer from that the° subject 125 

latter is characterised essentially by the 
esKtence of two independent fabric 
.o^^^/S?" particularly described and 
ascertained the nature of our said inv^- 130 
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tion, and in wliat Tnanner tlie same is to 
be performed, we declare tkat wliat we 
clainl is : — 

1. A felt for the purpose stated, com- 
5 prising" two component fabrics, woven or 

stitched one above the other, one of such 
fabrics being' finely woven so as to have 
or to be capable of receiving- a smooth 
c4osely compacted surface for the reception 

10 and support of the pulp, whilst the other 
fabric is adapted, by being- woven with 
an open texture and from relatively 
stouter materials, to withstand the strains 
to which the felt is subjected in use, and 

16 to facilitate the passage of steam or mois- 
ture extracted from the pulp, substan- 
tially as set forth, 

2. A felt as claimed in the preceding 
claim, wherein the component fabrics are 

20 interwoven by auxiliary binding- weft 
or /and warp threads. 



3. A felt as claimed in. either of the 
preceding- claims, comprising* a face " 
fabric woven as shown in any of the 
examples incduded in Pigs. 1 of the accom- 26 
panying drawings. 

4. A felt as claimed in any of the pre- 
ceding claims, comprising* a back " 
fabric woven as shown in either of the 
examples shown in Fig'S. 2 of the accom- SO 
panying drawings. 

5. The improved felt for use in the 
manufacture of paper, cardboard and 
analogous materials, woven in the manner 
hereinbefore described and illizstrated in 96 
Figs. 3 to 6 of the accompanying 
drawings. 

Dated this 31st day of December, 1935. 
For the Applicants, 

WILLIAM GADD t& SONS, 
62, Barton Arcade, Manchester, 3. 
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